Translation of CN1094827A 

(Description on page 3, the third paragraph to page 5, the 
second paragraph from the bottom) 

3. A positioning bolt is employed to achieve an 
alignment of two sides: herein, two mask plates are 
positioned by using the positioning bolt. Specifically, 
plate A of the two mask plates is fabricated at first, and 
then plate A is tightened with the other plate B to be 
fabricated by the positioning bolt. The two plates which 
are symmetrical with each other are obtained by exposing B 
through A. In operation, the silicon wafer coated with 
resists at both sides is disposed between the two mask 
plates. The two mask plates are positioned and tightened by 
the positioning bolt according to the orientation by which 
the two mask plates are fabricated. A single side can be 
exposed to the light in turn, or both sides can be exposed 
to the light at the same time, and then the etching is 
performed. See, RICHARD M. WHITE et al., "Sensor and 
Actuators", 13 (1988) pp. 391-395. 

Disadvantages of this method are as follows: 

(1) The positioning of the silicon wafer depends on 
the positioning bolt, so the silicon wafer is required to 
have a positioning plane with adequate length. Therefore, 
this not only increases the demand of processing of the 
silicon wafer, but also decreases the use ratio of the 
silicon wafer; 

(2) The minute fluctuation of the diameter of the 
positioning bolt, especially the minute deviation of the 
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installation perpendicularity degree, may cause the 
misalignment of the patterns of the two mask plates when 
the silicon wafer is sandwiched therebetween; 

(3) The pattern arrangement on the silicon wafer must 
be strictly parallel to the positioning plane, which 
increases the difficulty of fabricating the plate; 

(4) This method is only used for the double-sided 
register exposure on the bare wafer with no patterns after 
one time of oxidation, which cannot achieve the alignment 
between the patterns on the mask plates and the patterns on 
the wafer. 

4. Mechanical double-sided lithography tool: The key 
point of this lithography tool is that it is provided with 
a double-sided exposure fixture. The upper plate is fixed 
on the plate fixture which can be moved in a three- 
dimensional direction of X, Y and Z, and the lower plate 
can be moved up and down and rotated around a concentric 
axis. Both the two plates have the alignment marks. In 
operation, the silicon wafer is disposed between the two 
plates which can be aligned with the marks, and the 
exposure can be performed by using an upper light source 
and a lower light source simultaneously. See, Mingrui. PAN, 
"Semiconductor Technology", January 1987, pp. 7. 

Disadvantages of this method are as follows: 

(1) The silicon wafer cannot be moved freely between 
the two mask plates, and this method is also only used for 
the exposure on the silicon wafer with no patterns after 
one time of oxidation; 

(2) When aligning the two mask plates, it is required 
to discern the marks on the two mask plates, therefore the 
requirement of the field depth of a microscope is much 



higher. Further, when the thickness of the silicon wafer 
exceeds 400um / one lens of the ocular needs to be rebuilt. 
Since the alignment marks of the upper and lower mask 
plates are observed through two oculars with different 
amplify factors, the two alignment marks seen by eyes are 
not same in size. It is obvious that it is difficult to 
align accurately using the naked eyes, and the human factor 
is increased; 

(3) Since the positioning of the orientation of 
single wafer cannot be achieved, it cannot be used for the 
register exposure when employing an anisotropy etching. 

One object of the present invention is to provide a 
novel principle of an exposure machine which enables an 
accurate alignment of an upper mask plate and a lower mask 
plate, whose alignment deviation is less than 10 
micrometers, such that the double-sided alignment exposure 
can be achieved; another object of the present invention is 
to provide a double-sided register exposure machine, which 
is simple in structure, low in cost, and easy to operate. 

The inventive double-sided register exposure machine 
includes : 

a microscope 2 mounted around a vertical axis fixed 
onto a desk frame 12, which can be rotated horizontally 
around the axis and moved up and down along the axis; and 

an upper light source 11 used for exposure, which is a 
parallel light source formed by a normal electrical light 
source, wherein the light source is disposed on the same 
vertical axis with the microscope 2 at a fixed angle, the 
up and down height of the light source is adjustable and 
the light source can be rotated horizontally around the 
axis . 
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The features of this invention further include: 
an upper mask plate sucking disc 3 disposed on a worm 
which can be shifted vertically through a cantilever, 
wherein the turbine worm system is fixed on a support frame 
which can be rotated around a main axis fixed on the desk 
frame 12, the upper sucking disc 3 has an annular column 
cavity structure, the upper and lower end surfaces of which 
have been polished into mirror surfaces, and the lower end 
surface is provided with pore group 13 wherein the pores 
are in a symmetrical distribution, an air tap 14 is 
provided on the side to connect the cavity with an 
extraction pump, a negative pressure can be formed in the 
cavity 15 by the extraction pump through the air tap to 
absorb and fix the upper mask plate 4 onto the sucking disc 

3 through the pore group 13, and then the upper mask plate 

4 can be rotated around the axis and moved up and down 
along the axis; 

a silicon wafer sucking disc 6 having a column cavity 
structure, the upper end surfaces of which has been 
polished into mirror surface and is provided with small 
pore group 16, wherein an air tap 17 is disposed on the 
side to connect the cavity with an extraction pump, a 
negative pressure can be formed in the cavity by the 
extraction pump through the air tap to absorb and fix a 
silicon wafer onto the upper end surface of the sucking 
disc 6, the sucking disc 6 is disposed on the desk frame 12 
and can be horizontally inched along X or Y direction and 
horizontally spun; 

a lower mask plate sucking disc 8 having the same 
structure as the upper mask plate sucking disc 8, the upper 
end surfaces of which has been polished into mirror surface 
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and is provided with small pore group in a symmetrical 
distribution, wherein the sucking disc 8 is provided on the 
desk frame and can be horizontally inched along X or Y 
direction and horizontally spun; and 

a lower light source baffle 9 and a lower light source 
10, wherein the baffle 9 is coaxially installed and can be 
moved together with the upper light source 11, and the 
lower light source 10 is also a parallel light source 
formed by a normal electrical light source and vertically 
located below the lower mask plate sucking disc 8 
underneath the desk frame 12. 

In operation, firstly, two mirror symmetric (with 
patterns or certain marks) mask plates are placed on the 
lower mask plate sucking disc with the surfaces having the 
resist films to be opposed each other, then the lower mask 
plate is absorbed by turning on the vacuum path for the 
lower mask plate; and then the upper mask plate is absorbed 
and lift by dropping down the upper mask plate sucking 
disc, the distance between the two mask plates is limited 
to an extent that it just can not bring any friction 
between the resist films. The lower mask plate is shifted 
and rotated under the microscope to make it absolutely 
align with the alignment marks of the upper mask plate. 
After the operation described above, both the two plate can 
not have any horizontal inching (slightly moving) . Next, 
the upper fixture is lifted to a height that is limited to 
an extent that the sucking disc with a silicon wafer can be 
provided between the two mask plates. The upper sucking 
disc is dropped down after the silicon wafer has been 
provided between the two mask plates, making the upper mask 
plate slightly contact the silicon wafer, then the silicon 
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wafer is shifted and rotated to make it align with the 
patterns of the upper mask plate. Then, the upper sucking 
disc is covered by an upper lid to make the upper mask 
plate and the cavity within the sucking disc connect with 
the vacuum system, the silicon wafer is absorbed onto the 
lower surface of the upper mask plate by the pores of the 
upper mask plate, the gas in the gas line of the wafer 
sucking disc is released, the upper mask plate is lifted up 
at this moment, and the silicon wafer is lifted up together 
with the upper mask plate. Next, the silicon wafer frame is 
withdrawn, and the upper mask sucking disc is dropped down 
until the lower surface of the silicon wafer contacts the 
lower mask plate. Next, the upper lid of the upper sucking 
disc is opened, the microscope is rotated away, the silicon 
wafer is exposed to the light with the upper light source 
aligning it, and at the same time, the lower baffle is 
rotated away, the silicon wafer is exposed to the light 
with the lower light source aligning the lower surface of 
it. The patterns whose front and back side are aligned can 
be achieved after development. 
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